A 21-year-old man with Prader-Willi syndrome (PWS) was hospitalized due to hyperglycemia. After diet therapy and transient insulin administration, his blood glucose levels improved. Based on the fact that his urinary C-peptide levels increased, the diabetes mellitus mayhave been due to insulin resistance with obesity. In addition, his testes had becomeatrophied. Testosterone levels remained low even after humanchorionic gonadotropin (HCG)administration. Luteinizing hormone (LH) levels were also low after LHreleasing hormone (LHRH)administration. The LH response increased slightly after daily LHRHadministration, indicating hypothalamic hypogonadism. Follicle stimulating hormone (FSH) levels were, however, high and increased after LHRH administration. The selective FSHelevation may have been due to the accompanying idiopathic oligospermia.
Introduction
Prader-Willi syndrome (PWS) is characterized by obesity, hypotonia, hypomentia and hypogonadism. It also causes a decrease in the volumeof the paraventricular nucleus-containing oxytocin neurons (1) . Oxytocin neurons affect sexual behavior (2). A decrease of oxytocin neurons mayalso cause hyperphagia, inducing obese diabetes mellitus. Diabetes mellitus is not a diagnostic criterion for PWSbut it is found in 20%of the reported cases (3). Hypogonadism in PWSis thought to be due to hypothalamic hypogonadism, since it is often associated with low gonadotropin and gonadal steroid levels (3, 4). However, variable gonadotropin response to luteinizing hormone releasing hormone (LHRH)stimulation in PWSis less frequently reported (5). Wereport a PWSpatient who presented with diabetes mellitus and elevated FSH levels.
Case Report
A 21-year-old man had suffered for 6 weeks from thirst, polydipsia and polyuria. Hyperglycemia (402 mg/dl) was evident and he wasthus admitted. He washypotonic at birth and cried and aspirated milk weakly. Mental retardation and obesity were noted at 5 years of age. He had never had an erection nor had he ejaculated at puberty. Therefore, he had been diagnosed as PWSby a pediatrician. None of his family had had diabetes mellitus.
Physical examination showed the following findings: blood pressure 122/70, pulse rate 72/min and temperature 36.4°C. He had many dysmorphic features: central obesity (height 156 cm, weight 71 kg), small hands and feet, and a narrow bifrontal diameter and atrophied testes (17mm x 13mmx 13mm). These findings were compatible with PWS. Funduscopicexamination did not show diabetic retinopathy. There was no abnormality in the neck, chest or abdomen.There was no lymphadenopathy. The grasping power was diminished (23 kg in the right and 20 kg in the left). Tendon reflexes were normal and there was no sensory abnormality. His IQ score was 77.
Urinalysis
showed glycosuria (4+) without ketonuria or proteinuria. Hematology, liver function, renal function and electrolyte levels were normal. Other results were as follows:
fasting blood glucose (FBG), 227 mg/dl; glycosylated hemoglobin (HbAlc), 12.3%; total cholesterol, 207 mg/dl; high density lipoprotein (HDL)-cholesterol, 42 mg/dl and triglyceride, 1 36 mg/dl. Urinary C-peptide (by radioimmunoassay (RIA)) levels were 98 |ig/day. Anti-glutamic acid decarboxylase (GAD) antibodies (by RIP Anti-GAD Hoechst) were negative. Fluorescence in situ hybridization using SNRPN as a probe revealed no deletion in chromosome15. The chest X-ray showed no abnormality and electrocardiogram was normal. After intrave- Received for publication September 16, 1997; Accepted for publication September 7, 1998 Reprint requests should be addressed to Dr. Takashi Nagai, the Department of Internal Medicine, Public Tomioka General Hospital, 2073-1 Tomioka, Tomioka, Gunma370-2396 Internal Medicine Vol. 37, No. 12 (December 1998) nous administration of 1,000 ml physical saline with 8 units regular insulin daily for 5 days, diet therapy (1,520 kcal/day) alone normalized his blood glucose level. Endocrinological data are shownin 
Discussion
Because the patient had obesity, hypotonia, hypomentia, hypogonadism and manydysmorphisms, he was diagnosed as PWS, although there was no chromosome1 5 abnormality. This PWSpatient had obese diabetes mellitus. The urine C-peptide increased, indicating hyperinsulinemia. Therefore his diabetes mellitus may have been due to insulin resistance with obesity in PWS (3).
Seminalysis was not available due to the lack of ejaculation. The basal testosterone levels were low and a low response after HCGadministration was shown. Moreover, low basal LH levels and a low LHresponse after LHRHadministration were detected, although the LHresponse increased slightly after daily LHRHadministration for a week, indicating hypothalamic hypogonadism. The hypogonadism in PWSis thought to be Time (min(s)) Figure 1 . A) LH response after LHRH(100 |ig) test-before and after LHRHadministration of400 |ig daily for a week. B) FSH response after LHRH(100 jig) test -before and after LHRH administration of 400 |Llg daily for a week.
Selective FSHElevation and Hypogonadism primarily due to hypothalamic hypogonadism (3, 4 
